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(57) A data reception apparatus that includes a stor- 
age unit 263 for storing a direct directory message body 
specifying a data block identifier by the reference name, 
a key information selection unit 258 for obtaining the ref- 
erence name, a reception unit 152 for receiving multi- 
plexed data of indirect directory message blocks, data 
blocks, and the direct directory message body data, a 
separation unit 254 for separating the multiplexed data, 
a directly obtaining unit 264 for outputting the data block 
identifier using the direct directory message body, a 
selection unit 155 for outputting the identifier using indi- 
rect directory message bodies, a directory message 
body obtaining unit 1 56, an indirect obtaining unit 257, a 
data block selection unit 253 for selecting the data block 
according to the output identifier and for extracting a 
data file, a selection unit 261 for restoring and storing 
the direct directory message body, and a restoration 
unit 262. When a direct directory message body 
includes a reference name, a data block identifier may 
be directly specified by the reference name without trac- 
ing indirect directory message bodies, and when a 
direct directory message body does not include a refer- 
ence name, another direct directory message body is 
obtained and stored. As a result, the time for reception 
process is reduced. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to a data trans- 5 
mission apparatus and a data reception apparatus that 
transmits and receives a data file having a directory 
structure, and especially relates to a method of effective 
transmission and reception of a plurality of data files 
that are to be used simultaneously or successively. io 

BACKGROUND OF THE INVENTION 

[0002] Rg. 26 is a schematic diagram of a data 
transmission/reception system. 75 
[0003] The data transmission/reception system 
shown in Fig. 26 includes a broadcasting station 901 , a 
broadcasting satellite 902, a portable terminal 903, and 
a tabletop terminal 904. 

[0004] Digital data in which a variety of f^inds of data 20 
such as video, audio, and program information are mul- 
tiplexed is transmitted over a broadcast wave from the 
broadcasting station 901 . The broadcast wave carrying 
digital data is relayed by the broadcasting satellite 902 
and received by the portable terminal 903 and the table- 25 
top terminal 904. From the received broadcast wave, 
desired data as extracted and used. 
[0005] At present MPEG 2 (Moving Picture Coding 
Experts Group 2) transport stream is mainly used in the 
data transmission/reception system. 30 
[0006] The MPEG 2 is standardized by the 
ISO/ICE13181. The object carousel (DSM-CC) stand- 
ardized by the ISO/ICE 13181 Extensions for DSM-CC 
defines the control protocoi of data download. 
[0007] The DSM-CC standard defines a flow control 35 
method and a non-flow control method. According to the 
flow control method, control information is efficiently 
transmitted and received. As a result, the flow control 
method is suitable for local data transmission and 
reception but not suitable for digital broadcasting data 40 
transmission and reception, by which the same data is 
transmitted to many receivers at one time. On the other 
hand, according to the non-flow control method, control 
information does not transmitted from a receiver to a 
sender, so that the non-flow control method is suitable 45 
for the data transmission and reception as digital broad- 
casting. 

[0008] The non-flow control method defined by the 
DSM-CC standard includes an data carousel transmis- 
sion method (DSM-CC-UN) and an object carousel so 
transmission method (DSM-CC-UU). Here the data car- 
ousel transmission method includes the object carousel 
transmission method. 

[0009] In the data carousel transmission method, 
data to be transmitted is cyclically transmitted from the ss 
sender, and the receiver starts receiving data with 
almost no wait. Note that the data carousel transmission 
method is described in chapters 1 to 3 and 7 of 



ISO/ICE13iai-6 in detail. 

[0010] The object carousel transmission method is 
a data carousel transmission system in which the stand- 
ard is expanded as described below so that a file having 
a directory structure is transmitted. 

1 . Definition of BlOP Message 

[001 1 ] Data to be transmitted is independent by the 
module. Each of the modules is composed of a plurality 
of BlOP messages. 

[0012] Fig. 27 shows a module composed of a plu- 
rality of BlOP messages. 

[0013] Four different object types, i.e., directory 
object, file object, stream object, and service gateway 
(SGW), are defined as the BlOP message. A directory 
object includes the name of another object directly relat- 
ing to the directory corresponding to the directory object 
and the identifier identifies the BlOP message corre- 
sponding to the object name. A file object includes file 
data or bitmap data. A stream object includes the refer- 
ence to stream data that is transmitted by broadcasting. 
It can be safely said that a service gateway is the same 
as a directory object and is a particular directory object 
that represents the root of a directory structure. 
[0014] In this specification, the service gateway is 
considered a l<ind of directory object and the stream 
object is considered a i<tnd of file object in the interest of 
simplicity of the explanation of the present invention. 
[0015] Fig. 28 shows the definition of directory 
object. 

[0016] Fig. 29 shows the definition of file object. 

2. Definition of IOP::IOR 

[0017] Fig. 30 shows the definition of IOP::IOR. 
[0018] A BlOP message includes an identifier 
IOP::IOR (referred to an "identifier lOR" in this specifi- 
cation) of a download ID, a module ID, and an object key 
in its own header. Each of the BlOP messages is identi- 
fied by the identifier lOR on the receiver side. 
[0019] Fig. 31 shows the definition of BlOP: :Object 
Locations which is an important element of the identifier 
lOR in the object carousel transmission method. 
[0020] Fig. 32 is a schematic diagram of a conven- 
tional method for referring to a file message according 
to the name of the file (a key list) in the object carousel 
transmission method. 

[0021] Note that the data carousel transmission 
method is described in chapters 2, 7, and 9 of 
ISO/ICE13181-6, and the object carousel transmission 
method is described in chapters 4, 5, and 11 of 
ISO/ICE13181-6. 

[0022] Showing existing standards, Figs. 26 to 32 
are not explained in detail in this specification. 
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[Conventional Transmission Apparatus] 

[0023] Fig. 33 shows the stmcture of a conventional 
transmission apparatus for transmitting files having 
directory structures according to the object carousel 5 

transmission method. 

[0024] A transmission apparatus 100 in Fig. 33 
includes an indirect directory message block storage 
unit 101, an indirect directory message block reading 
unit 102, a data block storage unit 103, a data block to 
reading unit 104, a multiplexing unit 105, a data trans- 
mission unit 106, and an antenna 107. 
[0025] The indirect directory message block stor- 
age unit 101 stores indirect directory message blocks. 
Note that an indirect directory message block shows the is 
names of the directories and files that directly relate to a 
directory in the file structure. 

[0026] The indirect directory message block read- 
ing unit 102 reads indirect directory message blocks 
from the indirect directory message block storage unit 20 
101. 

[0027] The data block storage unit 103 stores data 
blocks. Here, one data block includes one file. 
[0028] The data block reading unit 104 reads data 
blocks from the data block storage unit 1 03. 25 
[0029] The multiplexing unit 105 multiplexes the 
read indirect directory message blocks and the read 
data blocks into digital stream data. More specifically, 
the multiplexing unit 105 groups the read indirect direc- 
tory message blocks and the read data blocks into a plu- 30 
rality of modules, gives a different module identifier to 
each of the modules, gives different object keys to the 
indirect directory message blocks and data blocks in 
one module, and divides each of the modules into 
DDBs, i.e., units of transmission. 35 
[0030] The data transmission unit 106 broadcasts 
the digital stream data according to the object carousel 
transmission method via the antenna 107. 

[Conventional Reception Apparatus] 40 

[0031] Fig. 34 shows the structure of a conventional 
reception apparatus that receives files having directory 
structures according to the object carousel method. 
[0032] A reception apparatus 150 shown in Fig. 34 45 
includes a reception antenna 151, a data reception unit 
152. a data block selection unit 153, a data separation 
unit 154, an indirect directory message block selection 
unit 155, a directory message body obtaining unit 156, 
an Identifier indirect obtaining unit 157, and a key infor- so 
mation selection unit 158. 

[0033] The data reception unit 152 receives data in 
the object carousel transmission method that is being 
broadcasted via the reception antenna 161, and 
restores digital stream data. 55 
[0034] The data separation unit 154 extracts indi- 
rect directory message blocks and data blocks from the 
digital stream data. The data separation unit 154 out- 



puts the indirect directory message blocks to the indi- 
rect directory message block selection unit 155 and 
outputs the data blocks to the data block selection unit 
154. 

[0035] The key information selection unit 158 
includes a key list buffer 159 for temporarily storing a 
reference name that is input from a terminal "A". The 
key information selection unit 158 selects directory 
names and file names (keys) according to the name of 
the reference name that the key list buffer 159 stores, 
and outputs the selected directory names and file 
names to the identifier indirect obtaining unit 157. For 
instance, when the reference name is "~/abc/def/ghi", 
the key information selection unit 158 selects four keys, 
in the order of "abc", "def", and "ghi". Note that a 
represents an "SGWCServiceGateway)", i.e., the root of 
a directory structure and a "/" represents the difference 
of levels. 

[0036] The identifier indirect obtaining unit 157 
selects an identifier lOR relating to the key that the key 
information selection unit 158 has output from the indi- 
rect directory message body that the directory message 
body obtaining unit 156 has output and outputs the 
identifier lOR to the indirect directory message block 
selection unit 1 55 and the data block selection unit 154. 
Here, when the key is no Indirect directory message 
body has been output, so that the identifier fOR of the 
SGW is selected according to a method that is sepa- 
rately defined. Note that the method for selecting the 
identifier lOR of the SGW has no particular bearing on 
the principle of the present invention, so that the selec- 
tion method is not explained. 

[0037] The indirect directory message block selec- 
tion unit 155 selects the directory object corresponding 
to the identifier lOR that the Identifier indirect obtaining 
unit 157 has output from the indirect directory message 
blocks that the data separation unit 1 54 has output, and 
outputs the directory object to the directory message 
body obtaining unit 156. 

[0038] The directory message body obtaining unit 
156 obtains a BIOP::indirect Directory Message Body in 
which partial reference names correspond to different 
identifiers lOR from the directory object, and outputs the 
BIOP::Directory Message Body to the identifier indirect 
obtaining unit 157. 

[0039] The data block selection unit 153 selects a 
file object corresponding to the identifier lOR that the 
identifier indirect obtaining unit 157 has output from the 
data blocks that the data separation unit 154 has output, 
and outputs the selected file object from a terminal "B". 
[0040] The reception apparatus 150 repeats the 
foregoing process every time a reference name is input 
from the terminal "A" until a file object is output from the 
terminal "B" or the processes for all the keys are com- 
pleted. 

[0041] As has been described, in the conventional 
way of receiving files having directory structures 
according to the carousel transmission method, it is 
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necessary to repeat the reception of an indirect direc- 
tory message block and the selection of a directory 
object the number of times of the directories in order to 
trace directories until the reception of a target object. As 
a result, the process Is complicated and the period of 
time required to receive the target object is relatively 
long. In addition, data is repeatedly transmitted in cycle 
and the next cycle may be waited for in the process, so 
that the period of time required to receive the target 
object may be much longer and unstable. 
[0042] One solution is proposed to shorten the 
receiving time. A plurality of data files that are likely to 
be received in succession (refen-ed to "simultaneously- 
used-files" in this specification) is transmitted in the 
same module, and the plurality of simultaneously-used- 
files are stored in a cache memory with the module 
when the module is reproduced to shorten the period of 
time from the reception of one data file to the reception 
of stmuttaneously-used-files. 

[0043] Rg. 35 shows examples of transmitting 
simuttaneously-used-files in one module. 
[0044] In this method, however, directories still 
need to be traced. In addition, even when no simultane- 
ously-used-file is stored in a cache memory, the data in 
the cache memory needs to be kept until the end of the 
tracing, so that the cache memory is not used effec- 
tively. 

[0045] It is accordingly an object of the present 
invention to provide a data transmission apparatus, a 
data reception apparatus, a data transmission method, 
and a data reception method that effectively transmit 
and receive a plurality of data files having directory 
structures to be simultaneously or successively used, a 
recording medium that stores the data transmission 
method, and the data reception method, and a record- 
ing medium that stores transmission and reception 
data. 

DISCLOSURE OF THE INVENTION 

[0046] The data reception apparatus according to 
the present invention is a data reception apparatus that 
receives a file system having a directory structure and 
obtains a data file corresponding to a reference name 
starting from a predetermined directory name, wherein 
a data block includes a data file and an identifier of the 
data block, the data reception apparatus that may 
include: a storage unit for storing a direct directory mes- 
sage body that is used for directly specifying an identi- 
fier of a data block corresponding to a reference name 
according to the reference name; a reference name 
obtaining unit for obtaining a reference name of a data 
file to be obtained; a reception unit for receiving multi- 
plexed data into which a plurality of indirect directory 
message blocks, a plurality of data blocks, and data of 
at least one direct directory message body have been 
multiplexed, an indirect directory message block 
includes an identifier of the indirect directory message 



block and an indirect directory message body that is 
used for specifying an identifier of a data block corre- 
sponding to a data file in a first directory according to a 
name of the data file and is used for specifying an iden- 

5 tifier of an indirect directory message block correspond- 
ing to a second directory in the first directory according 
to a name of the second directory for each directory; a 
separation unit for extracting indirect directory message 
blocks, data blocks, and data of direct directory mes- 

fo sage body from the received multiplexed data and out- 
putting the extracted indirect directory message blocks, 
data blocks, and direct directory message body data; a 
direct reference unit for outputting, when the direct 
directory message body stored by the storage unit 

75 includes the reference name that the reference name 
obtaining unit has obtained, a data block identifier that is 
directly specified according to the reference name 
according to the direct directory message body; a key 
information creation unit for separating, when the direct 

20 directory message body stored by the storage unit does 
not include the reference name that the reference name 
obtaining unit has obtained, a directory name and a file 
name in the reference name to create key information, 
and outputting the created key information; an indirect 

25 reference unit for outputting, when key information out- 
put by the key information creation unit is a predeter- 
mined directory name, an identifier of an indirect 
directory message block of the predetermined directory 
name; an indirect directory message block selection 

30 unit for selecting an indirect directory message block 
corresponding to the key information from the indirect 
directory message blocks that the separation unit has 
output according to the indirect directory message block 
identifier that the indirect reference unit has output; an 

35 indirect directory message body extraction unit for 
extracting an Indirect directory message body from the 
selected indirect directory message block, wherein 
when the key information that has been output by the 
key information creation unit is not a predetermined 

40 directory name, the indirect reference unit repeatedly 
retrieves an identifier con'esponding to the key informa- 
tion from the indirect directory message body that the 
indirect directory message body extraction unit has 
extracted and outputs the retrieved identifier until a data 

45 block identifier Is retrieved; a data block selection unit 
for selecting a data block corresponding to the key infor- 
mation from the data blocks that the separation unit has 
output according to an identifier that one of the direct 
reference unit and the indirect reference unit has output 

50 and extracting a data file from the selected data block; a 
direct directory message body selection unit for select- 
ing data of a direct directory message body correspond- 
ing to the data block from the data of direct directory 
message body that the separation unit has output; and 

55 an updating unit for storing the selected direct directory 
message body data in the storage unit, 
[0047] As a result, when a direct directory message 
body includes a reference name, the identifier of a data 
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block may be directly identified by the reference name, 
and when a direct directory message body includes no 
reference name, the Identifier of a data block may be 
identified by tracing indirect directory message bodies 
and the direct directory message body may be obtained 5 
and stored for the data block that is to be selected later. 
[0048] Since the direct directory message body for 
the second data block is stored when the first data block 
is selected, the identifier of the second data block may 
be identified directly by the reference name without trac- 10 
ing indirect directory message bodies when the second 
data block is selected. As a result, the period of time 
required for reception is shortened. 
[0049] The data reception apparatus according to 
the present invention may also be the data reception 15 
apparatus, wherein the reception unit receives multi- 
plexed data into which information in a process before 
selection of the data block and direct directory message 
body data corresponding to the data block have been 
multiplexed, and the direct directory message body 20 
selection unit selects the direct directory message body 
data corresponding to the data block in the process 
before selection of the data block. 
[0050] As a result, the direct directory message 
body for the second data block may be obtained in the 25 
process of selecting the first data block, so that the 
amount of work in the process of obtaining the direct 
directory message body data is reduced. 
[0051] The data reception apparatus according to 
the present invention may also be the data reception 30 
apparatus, wherein direct directory message body data 
corresponding to a first data block is information that 
has been multiplexed into information in a process of 
selecting the first data block and directly specifies an 
identifier of a second data block according to a refer- 35 
ence name of the second data block that is expected to 
be successively selected after a selection of the first 
data block. 

[0052] As a result, the direct directory message 
body data for the second data block may be obtained in 40 
the process of selecting the first data block 
[0053] The data reception apparatus according to 
the present invention may also be the data reception 
apparatus, wherein the direct directory message body 
data corresponding to the first data block for a module is 45 
multiplexed into a stream that transmits the reproduc- 
tion information for the module including the first data 
block, and when receiving the stream that transmits the 
reproduction information, the direct directory message 
body selection unit selects direct directory message so 
body data corresponding to the module from the 
stream. 

[0054] As a result, the direct directory message 
body data for the second data block may be obtained 
when the stream transmitting the reproduction informa- 55 
tion of the first data block is received. 
[0055] The data reception apparatus according to 
the present invention may also be the data reception 



apparatus, wherein the direct directory message body 
data corresponding to the first data block is multiplexed 
into the indirect directory message block that has been 
selected by the indirect directory message block selec- 
tion unit when the first data block is selected, and the 
direct directory message body selection unit selects 
direct directory message body data from the indirect 
directory message block that the indirect directory mes- 
sage block selection unit has selected. 
[0056] As a result, the direct directory message 
body data for the second data block may be obtained 
when an indirect directory block is selected for selecting 
the first data block. 

[0057] The data transmission apparatus according 
to the present invention is a data transmission appara- 
tus that transmits a file system having a directory struc- 
ture that may include: an obtaining unit for obtaining a 
plurality of indirect directory message blocks, a plurality 
of data blocks, and at least one direct directory mes- 
sage body, an indirect directory message block includes 
an identifier of the indirect directory message block and 
an indirect directory message body that is used for 
specifying an identifier of a data block corresponding to 
a data file in a first directory according to a name of the 
data file and is used for specifying an identifier of an 
indirect directory message block corresponding to a 
second directory in the first directory according to a 
name of the second directory for each directory, a data 
block includes an identifier of the data biock and a data 
file, a direct directory message body is used to directly 
specify an identifier of a data block corresponding to a 
reference name starting from a predetermined directory 
name; a multiplexing unit for multiplexing the obtained 
indirect directory message blocks, the obtained data 
blocks, and data of the obtained direct directory mes- 
sage body, and creating multiplexed data; and a trans- 
mission unit for transmitting the created multiplexed 
data. 

[0058] The data transmission apparatus transmits 
multiplexed data into which a direct directory message 
body has been multiplexed is transmitted, so that the 
identifier of a data block may be directly identified by a 
reference name in a data transmission apparatus that 
receives the multiplexed data. 

[0059] As a result, the period of time required for 

transmission and reception is shortened. 
[0060] The data transmission apparatus according 
to the present invention may also be the data transmis- 
sion apparatus, wherein a direct directory message 
body Is information that is used to directly specify an 
identifier of a data block corresponding to a reference 
name of a data file according to the reference name for 
each of a plurality of data files that are expected to be 
simultaneously or successively obtained. 
[0061] As a result, in the data reception apparatus, 
the identifiers of the corresponding data blocks may be 
directly identified by the reference names of a plurality 
of data files that are expected to be simultaneously or 
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successively obtained, so that the identifiers of the data 
blocks that are expected to be simultaneously or suc- 
cessively obtained may be identified once a direct direc- 
tory message body is obtained. 

[0062] The data transmission apparatus according 5 
to the present invention may also be the data transmis- 
sion apparatus, wherein the multiplexing unit multi- 
plexes direct directory message body data into 
information used for specifying a data block represented 
by a reference name in the direct directory message io 
body for each reference name in the direct directory 
message body. 

[0063] As a result, in the data reception apparatus, 
the direct directory message body data for the second 
data block may be obtained in the process of selecting is 
the first data block, so that the amount of work in the 
process of obtaining the direct directory message body 
data is reduced. 

[0064] The data transmission apparatus according 
to the present invention may also be the data transmis- 20 
sion apparatus, wherein the multiplexing unit multi- 
plexes direct directory message body data into a stream 
used for specifying a module represented by an identi- 
fier in the direct directory message body. 
[0065] As a result, in the data reception apparatus, 25 
the direct directory message body data for the second 
data block may be obtained from the -stream that has 
been reproduced in the process of selecting the first 
data block, so that the amount of work in the process of 
obtaining the direct directory message body data is 30 
reduced. 

[0066] The data transmission apparatus according 
to the present invention may also be the data transmis- 
sion apparatus, wherein the multiplexing unit multi- 
plexes direct directory message body data into indirect 35 
directory message blocks used for specifying a data 
block represented by a reference name in the direct 
directory message body for each reference name in the 
direct directory message body. 

[0067] As a result, in the data reception apparatus, 40 
the direct directory message body data for the second 
data block may be obtained from the indirect directory 
message blocks that have been obtained in the process 
of selecting the first data block, so that the amount of 
work in the process of obtaining the direct directory 45 
message body data is reduced. 

[0068] The data reception method according to the 
present Invention is a data reception method for receiv- 
ing a file system having a directory structure and obtain- 
ing a data file corresponding to a reference name 50 
starting from a predetermined directory name in a data 
reception apparatus that includes storage unit for stor- 
ing a direct directory message body used for directly 
specifying an identifier of a data block corresponding to 
the reference name according to the reference name, a 55 
data block includes a data file and an identifier of the 
data block, the data reception method may include: a 
reference name obtaining step for obtaining a reference 



name of a data file to be obtained; a reception step for 
receiving multiplexed data into which a plurality of indi- 
rect directory message blocks, a plurality of data blocks, 
and data of at least one direct directory message body 
have been multiplexed, an indirect directory message 
block includes an identifier of the indirect directory mes- 
sage block and an indirect directory message body that 
is used for specifying an identifier of a data block corre- 
sponding to a data file in a first directory according to a 
name of the data file and is used for specifying an iden- 
tifier of an indirect directory message block correspond- 
ing to a second directory in the first directory according 
to a name of the second directory for each directory; a 
separation step for extracting indirect directory mes- 
sage blocks, data blocks, and data of direct directory 
message body from the received multiplexed data and 
outputting the extracted indirect directory message 
blocks, data blocks, and direct directory message body 
data; a direct reference step for outputting, when the 
direct directory message body stored in the storage unit 
includes the reference name that has been obtained at 
the reference name obtaining step, a data block Identi- 
fier that is directly specified according to the reference 
name according to the direct directory message body; a 
key information creation step for separating, when the 
direct directory message body stored In the storage unit 
does not Include the reference name that has been 
obtained at the reference name obtaining step, a direc- 
tory name and a file name in the reference name to cre- 
ate key information, and outputting the created key 
information: an indirect reference step for outputting. 
when key information output at the key information cre- 
ation step is a predetermined directory name, an identi- 
fier of an indirect directory message block of the 
predetermined directory name; an indirect directory 
message block selection step for selecting an indirect 
directory message block corresponding to the key infor- 
mation from the indirect directory message blocks that 
has been output at the separation step according to the 
indirect directory message block identifier that has been 
output at the indirect reference step; an indirect direc- 
tory message body extraction step for extracting an indi- 
rect directory message body from the selected indirect 
directory message block, wherein when the key infor- 
mation that has been output at the key Information cre- 
ation step is not a predetermined directory name, an 
identifier corresponding to the key information is repeat- 
edly retrieved from the Indirect directory message body 
that has been extracted at the indirect directory mes- 
sage body extraction step and the retrieved identifier is 
output until a data block identifier is retrieved at the indi- 
rect reference step; a data block selection step for 
selecting a data block corresponding to the key Informa- 
tion from the data blocks that has been output at the 
separation step according to an identifier that has been 
output at one of the direct reference step and the indi- 
rect reference step and extracting a data file from the 
selected data block; a direct directory message body 
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selection step for selecting data of a direct directory 
message body corresponding to the data block from the 
data of direct directory message body that has been 
output at the separation step; and an updating step for 
storing the selected direct directory message body data 5 
at the storage step. 

[0069] As a result, when a direct directory message 
body includes a reference name, the identifier of a data 
block may be directly identified by the reference name, 
and when a direct directory message body includes no 10 
reference name, the identifier of a data block may be 
identified by tracing indirect directory message bodies 
and the direct directory message body may be obtained 
and stored for the data block that is to be selected later. 
[0070] Since the direct directory message body for 15 
the second data block is stored when the first data block 
is selected, the identifier of the second data block may 
be identified directly by the reference name without trac- 
ing indirect directory message bodies when the second 
data block is selected. As a result, the period of time 20 
required for reception is shortened. 
[0071] The data transmission method according to 
the present invention is a data transmission method for 
transmitting a file system having a directory structure 
that may include: an obtaining step for obtaining a plu- 25 
rality of indirect directory message blocks, a plurality of 
data blocks, and at least one direct directory message 
body, an indirect directory message block includes an 
identifier of the indirect directory message block and an 
indirect directory message body that is used for specify- 30 
ing an identifier of a data block corresponding to a data 
file in a first directory according to a name of the data 
file and is used for specifying an identifier of an indirect 
directory message block corresponding to a second 
directory in the first directory according to a name of the 35 
second directory for each directory, a data block 
includes an identifier of the data block and a data file, a 
direct directory message body is used to directly specify 
an identifier of a data block corresponding to a refer- 
ence name starting from a predetermined directory 40 
name; a multiplexing step for multiplexing the obtained 
indirect directory message blocks, the obtained data 
blocks, and data of the obtained direct directory mes- 
sage body, and creating multiplexed data; and a trans- 
mission step for transmitting the created multiplexed 45 
data. 

[0072] The data transmission apparatus transmits 
multiplexed data into which a direct directory message 
body has been multiplexed is transmitted, so that the 
identifier of a data block may be directly identified by a 50 
reference name in a data transmission apparatus that 
receives the multiplexed data. 

[0073] As a result, the period of time required for 
transmission and reception is shortened. 
[0074] The computer-readable recording medium 55 
according to the present invention that records a data 
reception program is a computer-readable recording 
medium that records a data reception program for 



BNSOCCID: <EP 10455e4A1 J_> 



receiving a file system having a directory structure and 
for obtaining a data file corresponding to a reference 
name starting from a predetermined directory name in a 
data reception apparatus that includes storage unit for 
storing a direct directory message body directly specify- 
ing an identifier of a data block corresponding to the ref- 
erence name according to the reference name, a data 
block includes a data file and an identifier of the data 
block, the data reception program has a computer exe- 
cute steps that may include: a reference name obtaining 
step for obtaining a reference name of a data file to be 
obtained; a reception step for receiving multiplexed data 
into which a plurality of indirect directory message 
blocks, a plurality of data blocks, and data of at least one 
direct directory message body have been multiplexed, 
an indirect directory message block includes an identi- 
fier of the indirect directory message block and an indi- 
rect directory message body that is used for specifying 
an identifier of a data block corresponding to a data file 
in a first directory according to a name of the data file 
and is used for specifying an identifier of an indirect 
directory message block corresponding to a second 
directory in the first directory according to a name of the 
second directory for each directory; a separation step 
for extracting indirect directory message blocks, data 
blocks, and data of direct directory message body from 
the received multiplexed data and outputting the 
extracted indirect directory message blocks, data 
blocks, and direct directory message body data; a direct 
reference step for outputting, when the direct directory 
message body stored in the storage unit includes the 
reference name that has been obtained at the reference 
name obtaining step, a data block identifier that is 
directly specified according to the reference name 
according to the direct directory message body; a key 
information creation step for separating, when the direct 
directory message body stored in the storage unit does 
not include the reference name that has been obtained 
at the reference name obtaining step, a directory name 
and a file name in the reference name to create key 
information, and outputting the created key information; 
an indirect reference step for outputting, when key infor- 
mation output at the key information creation step is a 
predetermined directory name, an identifier of an indi- 
rect directory message block of the predetermined 
directory name; an indirect directory message block 
selection step for selecting an indirect directory mes- 
sage block corresponding to the key information from 
the indirect directory message blocks that has been out- 
put at the separation step according to the indirect 
directory message block identifier that has been output 
at the indirect reference step; an indirect directory mes- 
sage body extraction step for extracting an indirect 
directory message body from the selected indirect 
directory message block, wherein when the key infor- 
mation that has been output at the key information cre- 
ation step is not a predetermined directory name, an 
identifier corresponding to the key information is repeat- 
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ediy retrieved from the indirect directory message body 
that has been extracted at the indirect directory mes- 
sage body extraction step and the retrieved identifier is 
output until a data block identifier is retrieved at the indi- 
rect reference step; a data block selection step for 
selecting a data block corresponding to the key infomna- 
tion from the data blocks that has been output at the 
separation step according to an identifier that has been 
output at one of the direct reference step and the indi- 
rect reference step and extracting a data file from the 
selected data block; a direct directory message body 
selection step for selecting data of a direct directory 
message body corresponding to the data block from the 
data of direct directory message body that has been 
output at the separation step; and an updating step for 
storing the selected direct directory message body data 
at the storage step. 

[0075] As a result, the same effect as the data 
reception method may be obtained. 
[0076] The computer-readable recording medium 
according to the present Invention that records a data 
transmission program is a computer-readable recording 
medium that records a data transmission program for 
transmitting a file system having a directory structure, 
the data transmission program has a computer execute 
steps that may include: an obtaining step for obtaining a 
plurality of indirect directory message blocks, a plurality 
of data blocks, and at least one direct directory mes- 
sage body, an indirect directory message block includes 
an identifier of the indirect directory message block and 
an indirect directory message body that is used for 
specifying an identifier of a data block corresponding to 
a data file in a first directory according to a name of the 
data file and is used for specifying an identifier of an 
indirect directory message block con^esponding to a 
second directory in the first directory according to a 
name of the second directory for each directory, a data 
block includes an identifier of the data block and a data 
file, a direct directory message body is used to directly 
specify an identifier of a data block corresponding to a 
reference name starting from a predetermined directory 
name; a multiplexing step for multiplexing the obtained 
indirect directory message blocks, the obtained data 
blocks, and data of the obtained direct directory mes- 
sage body, and creating multiplexed data; and a trans- 
mission step for transmitting the created multiplexed 
data. 

[0077] As a result, the same effect as the data 
transmission method may be obtained. 
[0078] The computer-readable recording medium 
according to the present invention that records trans- 
mission and reception data is a computer-readable 
recording medium that records transmisston and recep- 
tion data for transmitting and receiving a file system 
having a directory structure, the transmission and 
reception data being characterized by multiplexing of (1 ) 
a plurality of indirect directory message blocks, an indi- 
rect directory message block includes an identifier of 



the indirect directory message block and an indirect 
directory message body that is used for specifying an 
identifier of a data block corresponding to a data file in a 
first directory according to a name of the data file and is 

5 used for specifying an identifier of an indirect directory 
message block corresponding to a second directory in 
the first directory according to a name of the second 
directory for each directory; (2) a plurality of data blocks, 
a data block includes a data file and an identifier of the 

10 data block; and (3) data of at least one direct directory 
message body that is information used for directly spec- 
ifying an identifier of a data block corresponding to a ref- 
erence name starting from a predetermined directory 
name according to the reference name into the trans- 

75 mission and reception data. 

[0079] A direct directory message body has been 
multiplexed into the transmission and reception data, so 
that the identifier of a data block may be directly identi- 
fied by a reference name in a data reception apparatus 

20 that receives the transmission and reception data. 

[0080] As a result, the period of time required for 
transmission and reception Is shortened. 
[0081] The computer-readable recording medium 
according to the present invention that records trans- 

25 mission and reception data may also be the computer- 
readable recording medium, wherein direct directory 
message body data is information that has been multi- 
plexed into information used for specifying the first data 
block and directly specifies an identifier of a second 

30 data block according to a reference name of the second 
data block that is expected to be successively selected 
after a selection of the first data block. 
[0082] The direct directory message body data is 
multiplexed into information used for identifying the first 

35 data block, so that the direct directory message body 
data may be obtained for the second data block in the 
process of selecting the first data block in a data recep- 
tion apparatus that receives the transmission and 
reception data. As a result, the amount of work in the 

40 process of obtaining the direct directory message body 
data is reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

45 [0083] These and other objects, advantages and 
features of the invention will become apparent from the 
following description thereof taken in conjunction with 
the accompanying drawings which illustrate a specific 
embodiment of the Invention. In the Drawings: 

50 

Fig. 1 shows the structure of a transmission appa- 
ratus according to the first embodiment of the 
present invention; 

Rg. 2 shows an MHEG{ISO/IEC13522-5) program; 
55 Fig. 3 shows the directory structure of three data 

files, "-/display", "-/bitmap.png", and 
/media/audio. atf ", which are simultaneously or 
successively used in the MHEG program shown in 
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Fig. 2, an SGW, and a directory object, "—/media"; 

Fig. 4 shows the contents of objects; 

Fig. 5 shows the contents of objects; 

Fig. 6 shows a direct directory message body 

stored in the direct directory message body storage 

unit 21 1 ; 

Fig. 7 shows the definition of BIOP::IWodulelnfo; 
Fig. 8 shows a transmission format; 
Fig. 9 shows a format "directDictionarylnfo" when 
the content of a direct directory message body is 
stored in the "userlnfo"; 

Fig. 10 is an example of a transmission format of 
the BIOP::Modulelnfo into which the "directDiction- 
arylnfo" shown in Fig. 9 has been inserted; 
Fig. 11 shows a Dll that has been created accord- 
ing to a direct directory message body; 
Fig. 12 shows a Dll that has been created accord- 
ing to a direct directory message body; 
Fig. 13 shows a Dll that has been created accord- 
ing to a direct directory message body; 
Fig. 1 4 is a flowchart showing the processing of the 
digital data transmission by the transmission appa- 
ratus 200 according to the first embodiment; 
Fig. 15 shows the structure of a reception appara- 
tus according to the first embodiment of the present 
invention; 

Fig. 16 is an internal view of the Module Id 1 and 
Module I d2, which are to be transmitted by the 
transmission apparatus 200; 

Rg. 1 7 is a flowchart showing the processing of the 
reception of the file object "-/display" by the recep- 
tion apparatus 250 according to the first embodi- 
ment; 

Fig. 1 8 is a flowchart showing the processing of the 
reception of the bitmap data file object "-/bit- 
map.png" by the reception apparatus 250 accord- 
ing to the first embodiment after the reception of the 
file data file object "-/display"; 
Fig. 1 9 shows the structure of a transmission appa- 
ratus according to the second embodiment; 
Fig. 20 shows the definition of the BIOP::directDic- 
tionary, which is used in storing direct directory 
message body data in the "objectlnfo"; 
Fig, 21 shows a directory object into which the data 
of a direct directory message body shown in Fig. 6 
has been inserted; 

Fig. 22 shows a directory object into which the data 
of a direct directory message body shown in Fig. 6 
has been inserted; 

Fig. 23 is a flowchart showing the processing of the 
digital data transmission by the transmission appa- 
ratus 300 according to the second embodiment; 
Fig. 24 shows the structure of a reception appara- 
tus according to the second embodiment of the 
present invention; 

Fig. 25 is a flowchart showing the processing of the 
reception of the file data file object "-/display" by 
the reception apparatus 350 according to the sec- 



ond embodiment; 

Fig. 26 is a schematic diagram of a data transmis- 
sion/reception system; 

Fig. 27 shows a module composed of a plurality of 

5 BlOP messages; 

Fig. 28 shows the definition of directory object; 

Fig. 29 shows the definition of file object; 

Fig. 30 shows the definition of IOP::IOR; 

Fig. 31 shows the definition of BIOP::Object Loca- 

10 tion, which is an important element of the identifier 
lOR in the object carousel transmission method; 
Rg. 32 is a schematic diagram of a conventional 
method for referring to a file message according to 
a file name (a key list) in the object carousel trans- 

15 mission method; 

Fig. 33 shows the structure of a conventional trans- 
mission apparatus for transmitting files having 
directory structures according to the object carou- 
sel transmission method; 

20 Fig. 34 shows the structure of a conventional recep- 
tion apparatus that receives files having directory 
structures according to the object carouse! method; 
and 

Fig. 35 shows examples of simultaneously-used- 
25 files transmitted in one module. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

30 [0084] The detailed explanation of the preferred 
embodiments of the present invention will be given 
below with reference to figures. 

[The First Embodiment] 

35 

[Outline] 

[0085] According to the first embodiment, when 
data having directory structures is transmitted and 

40 received, the transmission side inserts a direct directory 
message body, with which reception information is 
directly obtained by the reference name of a data file 
that is to be secondly received, into the stream in 
advance that is to be received in the reception process 

45 of another data file that is to be firstly received, the 
reception side extracts and holds the direct directory 
message body In the reception process of the firstly- 
received data file, and directly obtains reception infor- 
mation by the reference name by referring to the held 

50 direct directory message body without tracing directo- 
ries when receiving the secondly-received data file. As 
a result, the period of time required to receive the files is 
shortened as a whole. 

55 [Structure of Transmission Apparatus] 

[0086] Rg. 1 shows the structure of a transmission 
apparatus according to the first embodiment of the 
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present invention. 

[0087] A transmission apparatus 200 shown in Fig. 
1 includes an indirect directory message block storage 
unit 101, an indirect directory message block reading 
unit 102, a data block storage unit 103, a data block 
reading unit 104, a multiplexing unit 205, a data trans- 
mission unit 106, an antenna 107, a direct directory 
message body storage unit 21 1 , a direct directory mes- 
sage body reading unit 212, and a direct directory mes- 
sage block creation unit 213. 

[0088] Here, the elements having the same func- 
tions as in the conventional transmission apparatus 100 
are given the same reference numbers and the explana- 
tion of these elements will not be given below. 
[0089] ng. 2 shows an MH EG (ISO/I EC 13522-5) 
program. 

[0090] Rg. 3 shows the directory structure of three 
data files "-/display", "-/bitmap, png", and 
"-/media/audio.aif" which are simultaneously or suc- 
cessively used in the MHEG program shown In Fig. 2, 
an SGW, and a directory object "-/media". 
[0091 ] Here, the SG W and the data files "-/display" 
and "-/bitmap. png" are a Moduteldl , and the data file 
"-/media/audio.aif" and the directory object "-/media" 
are a Moduleld2 as shown in Fig. 3. It is predicted that 
the transmission of the unit of module realizes effective 
reception on the reception side. Each of the modules 
are given a different module identification number. More 
specifically, the object key in each of the modules are 
-KO", "K1". "K2", and the like. Figs. 4 and 5 show the 
contents of the objects. 

[0092] The direct directory message body storage 
unit 211 stores direct directory message bodies. 
[0093] Rg. 6 shows a direct directory message 
body stored in the direct directory message body stor- 
age unit 21 1 . In a direct directory message body, mod- 
ule identification numbers correspond to different object 
keys for a data files. 

[0094] The direct directory message body reading 
unit 212 reads a direct directory message body. 
[0095] The direct directory message block creation 
unit 213 converts the form of the direct directory mes- 
sage body that the direct directory message body read- 
ing unit 212 has read, and creates a direct directory 
message block that may be multiplexed. 
[0096] The multiplexing unit 205 multiplexes at least 
one indirect directory message block, data block, and 
direct directory message block into digital stream data. 
More specifically, at least one read indirect directory 
message block, data block, and direct directory mes- 
sage block are divided into a plurality of modules, and 
each of the modules are given a different module identi- 
fication number. In one module, each of the BIOPs are 
given a different object key, and each of the modules is 
divided into DOBs, i.e., transmission units. 
[0097] A detailed explanation of how a direct direc- 
tory message block is created and multiplexed will be 
given below. 



[0098] Here, part of a DM of the DSM-CC-UN is 
used as a direct directory message block. 
[0099] According to the DSM-CC standard, a DDI is 
a stream for transmitting the transmission information 

5 on the modules. 

[0100] An extended area ModulelnfoByterMIB is 
defined in a DM, and a BIOP::Modulelnfo is defined in an 
MIB in the DSM-CC-UN that defines PIDs and the like 
for which DDB should be transmitted by module. 

10 [0101] Fig. 7 shows the definition of BIOP::Mod- 
ulelnfo. Rg. 8 shows the transmission format of the 
BIOP::Modulelnfo. 

[0102] As shown in Fig. 7, an area released for the 
user "userlnfo" is defined in the BIOP::Modulelnfo. 
15 [0103] In the present embodiment, the content of a 
direct directory message body is stored in the "user- 
Info". 

[0104] Fig. 9 shows a format "directDictionarylnfo" 
when the content of a direct directory message body is 

20 stored in the "userlnfo". The "fullname" in Fig. 9 repre- 
sents the "reference name" shown in Fig. 6 in the direct 
directory message body. As a result, the object key of a 
BlOP is directory obtained from the "reference name" 
by referring to the "directDictionarylnfo". 

25 [01 05] Fig. 1 0 is an example of a transmission for- 
mat of the BIOP::Modulelnfo into which the "directDic- 
tionarylnfo" shown in Fig. 9 has been inserted. 
[0106] Figs. 11, 12, and 13 show Dlls that have 
been created according to the direct directory message 

30 body shown in Fig. 6 by the process in the present 
Invention. 

[Operations of Transmission Apparatus] 

35 [01 07] Fig. 1 4 Is a flowchart showing the processing 
of the digital data transmission by the transmission 
apparatus 200 according to the first embodiment. 
[0108] The operations by the transmission appara- 
tus 200 will be described with reference to Fig 14. 

40 

(1) The indirect directory message block reading 
unit 102 reads an indirect directory message block 
from the indirect directory message block storage 
unit 101, the data bbck reading unit 104 reads a 
45 data block from the data block storage unit 1 03, and 
the direct directory message body reading unit 212 
reads a direct directory message body from the 
direct directory message body storage unit 211 
(Step SI). 

5o (2) The direct directory message block creation unit 
213 creates a direct directory message block 
according to the read direct directory message 
body (Step S2]. 

(3) The multiplexing unit 205 divides read indirect 
55 directory message blocks, read data blocks, and 
created direct directory message blocks into a plu- 
rality of modules. Each of the modules is given a dif- 
ferent Identification number. In one module, each of 
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the BlOPs are given a different object key, and each 
of the modules is divided into DDBs, i.e.. transmis- 
sion units (Step S3). 

(4) The data transmission unit 106 cyclically trans- 
mits the DDBs (Step S4). 

[0109] When receiving a data file, a reception appa- 
ratus does not need to trace directories. The reception 
apparatus only needs to refer to the direct directory 
message body corresponding to the received data file. 

[Structure of Reception Apparatus] 

[0110] Fig. 15 shows the structure of a reception 
apparatus according to the first embodiment of the 
present invention. 

[0111] A reception apparatus 250 in Fig. 15 
includes a reception antenna 151, a data reception unit 
152, a data block selection unit 253, a data separation 
unit 254, an indirect directory message block selection 
unit 155, a directory message body obtaining unit 156, 
an identifier indirect obtaining unit 257. a key informa- 
tion selection unit 258, a direct directory message block 
selection unit 261 , a direct directory message body res- 
toration unit 262, a direct directory message body stor- 
age unit 263, Eind an identifier directly obtaining unit 
264. 

[0112] Here, the elements having the same func- 
tions as in the conventional reception apparatus 150 are 
given the same reference numbers and the explanation 
of these elements will not be given below. 
[0113] Note that the reception apparatus 250 
receives digital stream data transmitted from the trans- 
mission apparatus 200 that has been created by multi- 
plexing at least one direct directory message blocks, 
indirect directory message blocks, and data blocks. 
[Oil 4] The data separation unit 254 extract an indi- 
rect directory message block, a direct directory mes- 
sage block, and a data block from the digital stream 
data, and outputs the indirect directory message block 
to the indirect directory message block selection unit 
155. a DM including the direct directory message block 
to the direct directory message block selection unit, and 
the data block to the data block selectiori unit 253. Here, 
the direct directory message block is the "directDiction- 
arylnfo" in an MIB in the Dll. 

[0115] The identifier indirect obtaining unit 257 
selects the identifier lOR corresponding to a key that the 
key information selection unit 158 has output from the 
indirect directory message body that the directory mes- 
sage body obtaining unit 156 has output, and outputs 
the identifier lOR to the direct directory message block 
selection unit 261 , the indirect directory message block 
selection unit 1 55, and the data block selection unit 253. 
[01 1 6] The direct directory message block selection 
unit 261 selects the MIB of the module identified by the 
identifier lOR that the identifier indirect obtaining unit 
257 has output from the Dll that the data separation unit 



20 

154 has output, and output the identifier lOR and the 
selected MIB to the direct directory message body res- 
toration unit 262. 

[0117] The direct directory message body restora- 
5 tion unit 262 extracts the "dlreclDictionarylnfo" from the 
MIB that the direct directory message block selection 
unit 261 has output, and restores a direct directory mes- 
sage body according to the extracted "directDictionary- 
Info". 

10 [0118] The direct directory message kx>dy storage 
unit 263 holds the restored direct directory message 
body. When one direct directory message body is held 
and another direct directory message body is restored, 
the newly restored direct directory message body 

75 should be given priority, i.e., the previously restored one 
is deleted and the newly restored one is held. 
[0119] The identifier directly obtaining unit 264 
retrieves the reference name that a key list buffer 259 
stores from the direct directory message body that the 

20 direct directory message body storage unit 263 stores. 
When retrieving the reference name, the identifier 
directly obtaining unit 264 creates ari Identifier lOR from 
the Moduleld and the object key corresponding to the 
reference name, and outputs the created identifier lOR 

25 to the data block selection unit 253. When failing to 
retrieve the reference name, the identifier directly 
obtaining unit 264 informs the identifier indirect obtain- 
ing unit 257 of the failure, and instructs the identifier 
indirect obtaining unit 267 to perform the conventional 

30 processing. 

[0120] The data block selection unit 253 selects the 
file object corresponding to the identifier lOR that the 
identifier directly obtaining unit 264 has output from the 
data block that the data separation unit 254 has output. 

35 and outputs the selected file object from a terminal B. 

[Operations of Reception Apparatus] 

[0121] Here, the operations by the reception appa- 
40 ratus 250 is explained as an example, where the recep- 
tion apparatus 250 receives and executes the 
MHEG(ISO/IEC1 3522-5) program shown in Fig. 2. 
[0122] Fig. 16 is an internal view of the Moduleldl 
and Moduleld2, which are to be transmitted by the 
45 transmission apparatus 200. 

[0123] The reception apparatus 250 reads a file 
object "-/display" to execute the MHEG program shown 
in Fig. 2. 

[0124] Fig. 1 7 is a flowchart showing the processing 
50 of the reception of the file object "-/display" by the 
reception apparatus 250 according to the first embodi- 
ment. 

[0125] The explanation of the processing will be 
given below. 

55 

(1) The identifier directly obtaining unit 264 tries to 
retrieve the reference name "-/display" that the key 
list buffer 259 stores from the direct directory mes- 
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sage body that the direct directory message body 
storage unit 263 stores. At this point in tinne, how- 
ever, no direct directory message body is stored in 
the direct directory message body storage unit 263, 
so that the reference name is not retrieved. The 5 
identifier Indirect obtaining unit 257 is informed of 
the failure of retrieval, and is instructed to perform 
the conventional processing (Step S11). 

(2) The identifier indirect obtaining unit 257 outputs 
the identifier lOR of the SGW to the direct directory 10 
message block selection unit 261, the indirect 
directory message block selection unit 155, and the 
data block selection unit 253 according to the key 

that the key information selection unit 158 has 
output (Step SI 2). 15 

(3) The direct directory message block selection 
unit 261 that has received the lOR of the SGW 
selects the MIB of the module identified by the iden- 
tifier lOR that the identifier indirect obtaining unit 
257 has output in the DM that the data separation 20 
unit 254 has output, and outputs the identifier lOR 
and the MIB to the direct directory message body 
restoration unit 262 (Step SI 3). 

(4) The Moduleldl that is transmitted from the 
transmission apparatus 200 includes the "SGW", 25 
the "-/display", and the "-/bitmap.png" as shown in 
Fig. 16. in addition, the direct directory message 
blocks regarding the "--/display" and the "--/bit- 
map.png" are included in the "directDictionarylnfo" 

in the MIB in the corresponding Dll as shown in Fig. 30 
1 1 . As a result, the direct directory message body 
restoration unit 262 extracts the "dlrectDictionary- 
Info" from the MIB that the direct directory message 
block selection unit 261 has output, and restores a 
direct directory message body according to the 35 
extracted "directDictionarylnfo". The direct direc- 
tory message body storage unit 263 holds the 
restored direct directory message body (Step S14). 

(5) The indirect directory message block 155 that 
has received the identifier lOR of the SGW selects 40 
the directory object corresponding to the identifier 
lOR that the identifier indirect obtaining unit 257 
has output from the indirect directory message 
block that the data separation unit 254 has output, 
and outputs the selected directory object to the 45 
directory message body obtaining unit 156 (Step 

SI 5), 

(6) The identifier indirect obtaining unit 257 selects 
the Identifier lOR corresponding to the key "display" 
that the key Information selection unit 258 has out- so 
put from the indirect directory message body that 
the directory message body obtaining unit 156 has 
output, and outputs the selected identifier lOR to 
the direct directory message block selection unit 
261 , the indirect directory message block selection 55 
unit 1 55, and the data block selection unit 253 (Step 

SI 6). 

(7) The data block selection unit 253 selects the file 



22 

object "-/display" corresponding to the identifier 
lOR that the identifier indirect obtaining unit 257 
has output from the data block that the data separa- 
tion unit 254 has output, and outputs the selected 
file object f rc)m the terminal "B" (Step SI 7). 

[0126] After Step SI 7, the execution of the MHEG 
program shown in Fig. 2 proceeds, and the bitmap data 
file object "~/bitmap/png" for drawing Is read. 
[0127] Fig. 1 8 is a flowchart showing the processing 
in receiving the bitmap data file object "-/bitmap.png" 
by the reception apparatus 250 according to the first 
embodiment after the reception of the file data file object 
"-/display". 

[0128] The explanation of the operations in the 
processing will be given below. 

(1) The identifier directly obtaining unit 264 tries to 
retrieve the reference name "-/bitmap.png" that the 
key list buffer 259 stores from the direct directory 
message body that the direct directory message 
body storage unit 263 stores. At this point in time, 
the direct directory message body storage unit 263 
stores the direct directory message body, so that 
the identifier directly obtaining unit 264 retrieves the 
reference name, creates an identifier lOR from the 
Moduleld and the object key corresponding to the 
reference name "—/bitmap.png and outputs the 
created identifier lOR to the data block selection 
unit 253 (Step S21). 

(2) The data block selection unit 253 selects the file 
object "-/bitmap.png" corresponding to the Identi- 
fier 10 R that the identifier directly obtaining unit 264 
has output from the data block that the data separa- 
tion unit 254 has output, and outputs the selected 
file object from the terminal B (Step S22). 

[0129] After Step S22, the execution of the MHEG 
program shown in Fig. 2 proceeds, and the directory 
object "-/media" Is received as in the case of the 
processing in Rg. 17. At the time of the reception, the 
direct directory message body on the audio stream 
object "-/media/audio.aif is restored and held. As in the 
case of the processing shown in Fig. 18, the audio 
stream object "-/media/audlo.aif" is received. 
[0130] As has been described, according to the first 
embodiment, when a data file is received, a direct direc- 
tory message body on the corresponding slmultane- 
ously-used-flles Is received, and when one of the 
simultaneously-used-files Is received following the 
received data file, the simultaneously-used-file is 
received by referring to the direct directory message 
body without tracing directories. As a result, the period 
of time required to receive the files is shortened as a 
whole. 
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[The Second Embodiment] 

[Outline] 

[0131] The second embodiment of the present 
invention is the same as the first embodiment in short- 
ening the time in reception as a whole by inserting a 
direct directory message body on the transmission side 
and referring to the direct directory message body on 
the reception side. 

[01 32] The second embodiment differs from the first 
embodiment in storing the data of a direct directory 
message body in the "objectlnfo" in the BIOP::Binding 
structure in a indirect directory message bloclc. On the 
other hand, the direct directory message body data is 
stored in the MIB, i.e., part of the Dll in the DSM-CC-UN 
in the first embodiment. 

[Structure of Transmission Apparatus] 

[0133] Fig, 1 9 shows the structure of a transmission 
apparatus according to the second embodiment. 
[0134] A transmission apparatus 300 shown in Fig. 
19 includes an indirect directory message block storage 
unit 101, an indirect directory message block reading 
unit 102, a data block storage unit 103, a data block 
reading unit 104, a multiplexing unit 105, a data trans- 
mission unit 106, an antenna 107. a direct directory 
message body storage unit 21 1 , a direct directory mes- 
sage body reading unit 212, and a direct directory mes- 
sage body insertion unit 31 1 . 

[0135] IHere, the elements having the same func- 
tions as in the conventional transmission apparatus 100 
and the transmission apparatus 200 in the first embodi- 
ment are given the same reference numbers and the 
explanation of these elements will not be given below. 
[0136] As shown in Fig. 28, the "objectlnfo", which 
may store the auxiliary information on a directory object, 
is defined in the BIOP::Binding structure of the directory 
message in the DSM-CC. The data of a direct directory 
message body is stored in the "objectlnfo" and transmit- 
ted in the second embodiment. 

[0137] Fig. 20 shows the definition of the 
BIOP::directDictionary, which is used in storing direct 
directory message body data in the "objectlnfo". 
[0138] The direct directory message body data 
shown in Fig. 20 Is substantially the same as shown in 
Fig. 9 referred to in the first embodiment. 
[0139] The direct directory message body insertion 
unit 31 1 inserts direct directory message body data into 
the "objectlnfo" in the BIOP::Binding structure in an indi- 
rect directory message block. For instance, the direct 
directory message body insertion unit 31 1 inserts the 
direct directory message body data shown in Fig. 6 into 
objects in Figs. 4 and 5, and creates the directory 
objects shown in Figs. 21 and 22. 



[Operations of Transmission Apparatus] 

[01 40] Fig. 23 is a flowchart showing the processing 
of the digital data transmission by the transmission 
5 apparatus 300 according to the second embodiment 
[0141] The operations by the transmission appara- 
tus 300 will be described with reference to Fig 23. 

(1) The indirect directory message block reading 
10 unit 1 02 reads an indirect directory message block 

from the indirect directory message block storage 
unit 101, the data block reading unit 104 reads a 
data block from the data block storage unit 1 03, and 
the direct directory message body reading unit 212 
IS reads a direct directory message body from the 
direct directory message body storage unit 211 
(Step S31), 

(2) The direct directory message body insertion unit 
31 1 inserts the data of the direct directory message 

20 body into the "objectlnfo" in the BIOP::Binding 
structure in the indirect directory message block 
(Step S32). 

(3) The multiplexing unit 105 divides indirect direc- 
tory message blocks into which direct directory 

25 message bodies have been inserted and read data 
blocks into a plurality of modules. Each of the mod- 
ules is given a different identification number. In one 
module, each of the BIOPs are given a different 
object key, and each of the modules is divided into 

30 DDBs, i.e., transmission units (Step S33). 

(4) The data transmission unit 108 cyclically trans- 
mits the DDBs (Step S34). 

[0142] When receiving a data file, the transmission 
35 apparatus 300 does not need to trace directories. The 
transmission apparatus 300 only needs to refer to the 
direct directory message body corresponding to the 
data file. 

40 [structure of Reception Apparatus] 

[0143] Rg. 24 shows the structure of a reception 
apparatus according to the second embodiment of the 
present invention. 

45 [0144] A reception apparatus 350 in Fig. 24 
includes a reception antenna 151, a data reception unit 
152, a data block selection unit 253, a data separation 
unit 154, an indirect directory message block selection 
unit 155, a directory message body obtaining unit 356, 

50 an identifier indirect obtaining unit 157. a key informa- 
tion selection unit 258. a direct directory message body 
restoration unit 362, a direct directory message body 
storage unit 263, and an identifier directly obtaining unit 
264, 

55 [0145] Here, the elements having the same func- 
tions as in the conventional reception apparatus 150 
and the reception apparatus 250 in the first embodiment 
are given the same reference numbers and the explana- 
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tion of these elements will not be given below. 
[0146] Note that the reception apparatus 350 
receives digital stream data transmitted from the trans- 
mission apparatus 300 that has been created by multi- 
plexing at least one indirect directory message blocks s 
into which direct directory message body data has been 
inserted and data blocks. 

[0147] The direct directory message body restora- 
tion unit 356 obtains an indirect directory message body 
into whrch direct directory message body data has been io 
inserted from a directory object, outputs the indirect 
directory message body from which the direct directory 
message body data has been removed to the identifier 
indirect obtaining unit 157, and outputs the direct direc- 
tory message body data to the direct directory message is 
body restoration unit 362. 

[0148] The direct directory message body restora- 
tion unit 362 obtains the direct directory message body 
data that has been inserted into the "Objectlnfo" in the 
BIOP::Binding structure in the indirect directory mes- 20 
sage block, and restores the direct directory message 
body. 

[Operations of Reception Apparatus] 

25 

[0149] Here, the operations by the reception appa- 
ratus 350 is explained as an example, where the recep- 
tion apparatus 350 receives and executes the 
MHEG(lSO/IEC13522-5) program shown in Fig. 2. 
[0150] The reception apparatus 350 reads the file 3o 
data file object "-/display" to execute the MHEG pro- 
gram shown in Rg. 2. 

[0151] Rg, 25 is a flowchart showing the processing 
of the reception of the file data tile object "-/display" by 
the reception apparatus 350 according to the second 35 
embodiment. 

[0152] The explanation of the processing will be 
given below. 

(1) The identifier directly obtaining unit 264 tries to 40 
retrieve the reference name "-/display" that the key 

list buffer 259 stores from the direct directory mes- 
sage body that the direct directory message body 
storage unit 263 stores. At this point in time, how- 
ever, no direct directory message body is stored in 45 
the direct directory message body storage unit 263, 
so that the reference name is not retrieved. The 
identifier indirect obtaining unit 257 is informed of 
the failure of retrieval, and is instructed to perform 
the conventional processing (Step S41). so 

(2) The identifier indirect obtaining unit 157 outputs 
the identifier lOR of the SGW to the indirect direc- 
tory message block selection unit 155 and the data 
block selection unit 253 according to the key 

that the key information selection unit 258 has out- ss 
put (Step S42). 

(3) The indirect directory message block 155 that 
has received the identifier lOR of the SGW selects 



the directory object corresponding to the identifier 
lOR that the identifier indirect obtaining unit 157 
has output from the indirect directory message 
block that the data separation unit 154 has output, 
and outputs the selected directory object to the 
directory message body obtaining unit 356 (Step 
S43). 

(4) The directory message body obtaining unit 356 
obtains the indirect directory message body into 
which direct directory message body has been 
inserted, outputs the indirect directory message 
body from which the direct directory message body 
has been removed to the identifier indirect obtain- 
ing unit 157, and outputs the direct directory mes- 
sage body to the direct directory message body 
restoration unit 362 (Step S44). 

(5) As in the case of the first embodiment, the 
Moduleldl that is transmitted from the transmission 
apparatus 300 includes the "SGW", the "-/display", 
and the "-/bitmap. png" as shown in Fig. 1 6. In addi- 
tion, the direct directory message body data 
regarding the "-/display" and the "-/bitmap.png" 
are included in the con-esponding "di recti nfo"s in 
the BIOP::Binding structure as shown in Figs. 21 
and 22. As a result, the direct directory message 
body restoration unit 362 restores the direct direc- 
tory message body according to the direct directory 
message body data that the directory message 
body obtaining unit 356 has output. The direct 
directory message body storage unit 263 holds the 
restored direct directory message body (Step S45). 

(6) The identifier indirect obtaining unit 157 selects 
the identifier lOR corresponding to the key "display" 
that the key information selection unit 258 has out- 
put from the indirect directory message body that 
the directory message body obtaining unit 356 has 
output, and outputs the selected identifier lOR to 
the indirect directory message block selection unit 
155 and the data block selection unit 253 (Step 
S46). 

(7) The data block selection unit 253 selects the file 
object "-/display" corresponding to the identifier 
lOR that the identifier indirect obtaining unit 157 
has output from the data block that the data separa- 
tion unit 154 has output, and outputs the selected 
file object from the tenninal "B". (Step S47). 

[0153] After Step 547, the execution of the MHEG 
program shown in Fig. 2 proceeds, and the bitmap data 
file object "-/bitmap/png" for drawing is read. 
[0154] The explanation of the operations when the 
reception apparatus 350 receives the bitmap data file 
object "-/bitmap/png" after the reception of the file data 
file object "-/display" will not given since the operations 
are the same as explained with reference to Fig. 18 in 
the first embodiment. 

[0155] After the reception of the bitmap data "-/bit- 
map/png", the execution of the MHEG program shown 
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in Fig. 2 proceeds, and the directory object "-/media" is 
received as in the case of the processing in Fig. 25. At 
the time of the reception, the direct directory message 
body on the audio stream object "-/media/audio. aif" is 
restored and held. As in the case of the processing 5 
shown in Fig. 18, the audio stream object 
"-/media/audio.aif" is received. 

[0156] As has been described, according to the 
second embodiment, when a data file is received, a 
direct directory message body on the corresponding 10 
simultaneously-used-files is received, and when one of 
the simultaneously-used-files is received following the 
received data file, the simultaneously-used-file is 
received by referring to the direct directory message 
body without tracing directories. As a result, the period is 
of time required to receive the files is shortened as a 
whole. 

[0157] While the direct directory message body has 
a list structure in the first and second embodiments, the 
direct directory message body may have another struc- 20 
ture such as a table structure. 

[0158] While the key used for the retrieval from a 
directory message body and the object key in the iden- 
tifier lOR are character strings in the first and second 
embodiments, the key and the object key may be, for 25 
instance, numerical values. 

[0159] While the direct directory message body 
data is inserted into the "directDictionarylnfo" in the MIB 
in the DM and is transmitted in the first embodiment, the 
direct directory message body data may be inserted 30 
into, for instance, an independent private section, and 
be transmitted. 

[0160] While the direct directory message body 
data is inserted into the "objectlnfo" in the BIOP::Bind- 
ing structure and is transmitted in the second embodi- 35 
ment, the direct directory message body data may be 
inserted into, for instance, the "objectlnfo" in the "Mes- 
sage SubHeade" in the BIOP::Generic Object Mes- 
sage. 

[0161] While each of the first and second embodi- 40 
ments has been explained as hardware such as a Logic 
IC, the first and second embodiments may be realized 
by software. The software is the object of production, 
use, assignment, import, and the proposal of assign- 
ment or lease as in the case of an apparatus even when 45 
stored in a computer-readable recording medium such 
as a CD-ROM. 

[0162] Although the present invention has been 
fully described by way of examples with reference to the 
accompanying drawings, it is to be noted that various so 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless such changes and 
modifications depart from the scope of the present 
invention, they should by construed as being included 
therein. 55 



INDUSTRIAL U SE POSSIPILITY 

[0163] The present invention may be applied to a 
transmission apparatus with which a variety of data 
such as movie data is transmitted from broadcasting 
stations and a reception apparatus with which the user 
receives the transmitted data. By doing so, data may be 
received in a shorter period of time than ever. 
[0164] The present invention may be applied to 
other transmission and reception of such as a ground 
wave aside from digital satellite broadcasting. 

Claims 

1 . A data reception apparatus that receives a file sys- 
tem having a directory structure and obtains a data 
file corresponding to a reference name starting 
from a predetermined directory name, wherein a 
data block includes a data file and an identifier of 
the data block, 

the data reception apparatus, comprising: 
storage means for storing a direct directory 
message body that is used for directly specify- 
ing an identifier of a data block corresponding 
to a reference name according to the reference 
name; 

reference name obtaining means for obtaining 
a reference name of a data file to be obtained; 
reception means for receiving multiplexed data 
into which a plurality of indirect directory mes- 
sage blocks, a plurality of data blocks, and data 
of at least one direct directory message body 
have been multiplexed, 

each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 
fier of a data block corresponding to a data file 
belonging to a first directory according to a 
name of the data file and is used for specifying 
an identifier of an indirect directory message 
block corresponding to a second directory 
belonging to the first directory according to a 
name of the second directory for each direc- 
tory; 

separation means for extracting indirect direc- 
tory message blocks, data blocks, and data of 
direct directory message body from the 
received multiplexed data and outputting the 
extracted indirect directory message blocks, 
data blocks, and direct directory message body 
data; 

direct reference means for outputting, when the 
direct directory message body stored by the 
storage means includes the reference name 
that the reference name obtaining means has 
obtained, a data block identifier that is directly 
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spec'rfied according to the reference name 
according to the direct directory message 
body; 

key information creation means for separating, 
when the direct directory message body stored 5 
by the storage means does not include the ref- 
erence name that the reference name obtain- 
ing means has obtained, a directory name and 
a file name in the reference name to create key 
information, and outputting the created key io 
information; 

indirect reference means for outputting, when 
key information output by the key information 
creation means is a predetermined directory 
name, an identifier of an indirect directory mes- is 
sage block of the predetennined directory 
name; 

indirect directory message block selection 
means for selecting an indirect directory mes- 
sage block corresponding to the key informa- 20 
tion from the indirect directory message blocks 
that the separation means has output accord- 
ing to the indirect directory message block 
identifier that the indirect reference means has 

output; 25 

indirect directory message body extraction 
means for extracting an indirect directory mes- 
sage body from the selected indirect directory 
message block, wherein 

when the key information that has been output 30 
by the key information creation means is not 

the indirect reference means repeatedly 
retrieves an identifier corresponding to the key 
information from the indirect directory message 
body that the indirect directory message body 35 
extraction means has extracted and outputs 
the retrieved identifier until a data block identi- 
fier is retrieved; 

data block selection means for selecting a data 
block corresponding to the key information 40 
from the data blocks that the separation means 
has output according to an identifier that one of 
the direct reference means and the indirect ref- 
erence means has output and extracting a data 
file from the selected data bfock; 45 
direct directory message body selection means 
for selecting data of a direct directory message 
body corresponding to the data block from the 
data of direct directory message body that the 
separation means has output; and so 
updating means for storing the selected direct 
directory message body data in the storage 
means. 

2. The data reception apparatus accoftiing to Claim 1 , ss 
wherein 

the reception means receives multiplexed data 



into which information in a process before 
selection of the data block and direct directory 
message body data corresponding to the data 
block have been multiplexed, and 
the direct directory message body selection 
means selects the direct directory message 
body data corresponding to the data block in 
the process before selection of the data block. 

3. The data reception apparatus according to Claim 2, 
wherein direct directory message body data corre- 
sponding to a first data block is information that has 
been multiplexed into information in a process of 
selecting the first data block and directly specifies 
an identifier of a second data block according to a 
reference name of the second data block that is 
expected to be successively selected after a selec- 
tion of the first data block. 

4. The data reception apparatus according to Claim 3, 
wherein 

the direct directory message body data corre- 
sponding to the first data block for a module is 
multiplexed into a stream that transmits the 
reproduction information for the module includ- 
ing the first data block, and 
when receiving the stream that transmits the 
reproduction information, the direct directory 
message body selection means selects direct 
directory message body data corresponding to 
the module from the stream. 

5. The data reception apparatus according to Claim 3. 
wherein 

the direct directory message body data corre- 
sponding to the first data block is multiplexed 
into the indirect directory message block that 
has been selected by the indirect directory 
message block selection means when the first 
data block is selected, and 
the direct directory message body selection 
means selects direct directory message body 
data from the indirect directory message block 
that the indirect directory message block selec- 
tion means has selected. 

6. A data transmission apparatus that transmits a file 
system having a directory structure, comprising: 

obtaining means for obtaining a plurality of indi- 
rect directory message blocks, a plurality of 
data blocks, and at least one direct directory 
message body, 

each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
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sage body that is used for specifying an identi- 
fier of a data block corresponding to a data file 
belonging to a first directory according to a 
name of the data file and is used for specifying 
an identifier of an indirect directory message 5 
block corresponding to a second directory 
belonging to the first directory according to a 
name of the second directory for each direc- 
tory, 

a data block includes an identifier of the data 10 
block and a data file, 

a direct directory message body is used to 
directly specify an identifier of a data block cor- 
responding to a reference name starting from a 
predetermined directory name; is 
multiplexing means for multiplexing the 
obtained indirect directory message blocks, the 
obtained data blocks, and data of the obtained 
direct directory message body, and creating 
multiplexed data; and 20 
transmission means for transmitting the cre- 
ated multiplexed data, 

7. The data transmission apparatus according to 
Claim 6, wherein a direct directory message body is 25 
information that is used to directly specify an identi- 
fier of a data block corresponding to a reference 
name of a data file according to the reference name 

for each of a plurality of data files that are expected 
to be simultaneously or successively obtained. 30 

8. The data transmission apparatus according to 
Claim 7, wherein the multiplexing means multi- 
plexes direct directory message body data into 
information used for specifying a data block rep re- 35 
sented by a reference name in the direct directory 
message body for each reference name in the 
direct directory message body. 

9. The data transmission apparatus according to 40 
Claim 8, wherein the multiplexing means multi- 
plexes direct directory message body data into a 
stream used for specifying a module represented 

by an identifier in the direct directory message 
body. 45 

10. The data transmission apparatus according to 
claim 8, wherein the multiplexing means multi- 
plexes direct directory message body data into indi- 
rect directory message blocks used for specifying a so 
data block represented by a reference name in the 
direct directory message body for each reference 
name in the direct directory message body. 

11. A data reception method for receiving a file system ss 
having a directory structure and obtaining a data 

file corresponding to a reference name starting 
from a predetermined directory name in a data 



reception apparatus that includes storage means 
for storing a direct directory message body used for 
directly specifying an identifier of a data block cor- 
responding to the reference name according to the 
reference name, a data block includes a data file 
and an identifier of the data block, 

the data reception method comprising: 
a reference name obtaining step for obtaining a 
reference name of a data file to be obtained; 
a reception step for receiving multiplexed data 
into which a plurality of indirect directory mes- 
sage blocks, a plurality of data blocks, and data 
of at least one direct directory message body 
have been multiplexed, 

each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 
fier of a data block corresponding to a data file 
belonging to a first directory according to a 
name of the data file and is used for specifying 
an identifier of an indirect directory message 
block corresponding to a second directory 
belonging to the first directory according to a 
name of the second directory for each direc- 
tory; 

a separation step for extracting indirect direc- 
tory message blocks, data blocks, and data of 
direct directory message body from the 
received multiplexed data and outputting the 
extracted indirect directory message blocks, 
data blocks, and direct directory message body 
data; 

a direct reference step for outputting, when the 
direct directory message body stored in the 
storage means includes the reference name 
that has been obtained at the reference name 
obtaining step, a data block identifier that is 
directly specified according to the reference 
name according to the direct directory mes- 
sage body; 

a key information creation step for separating, 
when the direct directory message body stored 
in the storage means does not include the ref- 
erence name that has been obtained at the ref- 
erence name obtaining step, a directory name 
and a file name in the reference name to create 
key information, and outputting the created key 
infomriation: 

an indirect reference step for outputting, when 
key Information output at the key information 
creation step is a predetermined directory 
name, an identifier of an indirect directory mes- 
sage block of the predetermined directory 
name; 

an indirect directory message block selection 
step for selecting an indirect directory message 
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block corresponding to the key infomnation 
from the indirect directory message blocks that 
has been output at the separation step accord- 
ing to the indirect directory message block 
identifier that has been output at the indirect 5 
reference step; 

an indirect directory message body extraction 
step for extracting an indirect directory mes- 
sage body from the selected indirect directory 
message block, wherein 10 
when the key information that has been output 
at the key information creation step is not a pre- 
detemnined directory name, an identifier corre- 
sponding to the key information is repeatedly 
retrieved from the indirect directory message 15 
body that has been extracted at the indirect 
directory message body extraction step and 
the retrieved identifier is output until a data 
block identifier is retrieved at the indirect refer- 
ence step; 20 
a data block selection step for selecting a data 
block corresponding to the key information 
from the data blocks that has been output at 
the separation step according to an identifier 
that has been output at one of the direct refer- 25 
ence step and the indirect reference step and 
extracting a data file from the selected data 
block; 

a direct directory message body selection step 
for selecting data of a direct directory message 30 
body corresponding to the data block from the 
data of direct directory message body that has 
been output at the separation step; and 
an updating step for storing the selected direct 
directory message body data at the storage as 
step. 



12. A data method for transmitting a file system having 
a directory structure, comprising: 

40 

an obtaining step for obtaining a plurality of 
indirect directory message blocks, a plurality of 
data blocks, and at least one direct directory 
message body, 

each of the indirect directory message blocks 45 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 
fier of a data block corresponding to a data file 
belonging to a first directory according to a 50 
name of the data file and is used for specifying 
an identifier of an indirect directory message 
block corresponding to a second directory 
belonging to the first directory according to a 
name of the second directory for each direc- 55 
tory, 

a data block includes an identifier of the data 
block and a data file, 



a direct directory message body is used to 
directly specify an identifier of a data block cor- 
responding to a reference name starting from a 
predetermined directory name; 
a multiplexing step for multiplexing the obtained 
indirect directory message blocks, the obtained 
data blocks, and data of the obtained direct 
directory message body, and creating multi- 
plexed data; and 

a transmission step for transmitting the created 
multiplexed data. 

13. A computer-readable recording medium that 
records a data reception program for receiving a file 
system having a directory structure and for obtain- 
ing a data file corresponding to a reference name 
starting from a predetermined directory name in a 
data reception apparatus that includes storage 
means for storing a direct directory message body 
directly specifying an identifier of a data block cor- 
responding to the reference name according to the 
reference name, a data block Includes a data file 
and an identifier of the data block, 

the data reception program has a computer 
execute steps, comprising: 
a reference name obtaining step for obtaining a 
reference name of a data file to be obtained; 
a reception step for receiving multiplexed data 
into which a plurality of indirect directory mes- 
sage blocks, a plurality of data blocks, and data 
of at least one direct directory message body 
have been multiplexed, 

each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 
fier of a data block corresponding to a data file 
belonging to a first directory according to a 
name of the data file and is used for specifying 
an identifier of an indirect directory message 
block corresponding to a second directory 
belonging to the first directory according to a 
name of the second directory for each direc- 
tory; 

a separation step for extracting indirect direc- 
tory message blocks, data blocks, and data of 
direct directory message body from the 
received multiplexed data and outputting the 
extracted Indirect directory message blocks, 
data blocks, and direct directory message body 
data; 

a direct reference step for outputting, when the 
direct directory message body stored in the 
storage means includes the reference name 
that has been obtained at the reference name 
obtaining step, a data block identifier that is 
directly specified according to the reference 
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name according to the direct directory mes- 
sage body; 

a key information creation step for separating, 
when the direct directory message body stored 
in the storage means does not include the ref- 5 
erence name that has been obtained at the ref- 
erence name obtaining step, a directory name 
and a file name in the reference name to create 
l<ey information, and outputting the created key 
information; io 
an indirect reference step for outputting, when 
key information output at the key information 
creation step is a predetermined directory 
name, an identifier of an indirect directory mes- 
sage block of the predetermined directory 75 
name; 

an indirect directory message block selection 
step for selecting an indirect directory message 
block corresponding to the key information 
from the indirect directory message blocks that 20 
has been output at the separation step accord- 
ing to the indirect directory message block 
identifier that has been output at the indirect 
reference step; 

an indirect directory message body extraction 25 
step for extracting an indirect directory mes- 
sage body from the selected indirect directory 
message block, wherein 

when the key information that has been output 
at the key information creation step is not a pre- 30 
determined directory name, an identifier corre- 
sponding to the key information is repeatedly 
retrieved from the indirect directory message 
body that has been extracted at the indirect 
directory message body extraction step and 35 
the retrieved identifier is output until a data 
block identifier is retrieved at the indirect refer- 
ence step; 

a data block selection step for selecting a data 
block con^sponding to the key information 40 
from the data blocks that has been output at 
the separation step according to an identifier 
that has been output at one of the direct refer- 
ence step and the indirect reference step and 
extracting a data file from the selected data 45 
block; 

a direct directory message body selection step 
for selecting data of a direct directory message 
body corresponding to the data block from the 
data of direct directory message body that has so 
been output at the separation step; and 
an updating step for storing the selected direct 
directory message body data at the storage 
step. 

55 

14. A computer- readable recording medium that 
records a data transmission program for transmit- 
ting a file system having a directory structure. 



the data transmission program has a computer 
execute steps, comprising: 
an obtaining step for obtaining a plurality of 
indirect directory message blocks, a plurality of 
data blocks, and at least one direct directory 
message body, 

each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 
fier of a data block con-esponding to a data file 
belonging to a first directory according to a 
name of the data file and is used for specifying 
an Identifier of an indirect directory message 
block coH'esponding to a second directory 
belonging to the first directory according to a 
name of the second directory for each direc- 
tory, 

a data block includes an Identifier of the data 
block and a data file, 

a direct directory message body is used to 
directly specify an identifier of a data block cor- 
responding to a reference name starting from a 
predetermined directory name; 
a multiplexing step for multiplexing the obtained 
indirect directory message blocks, the obtained 
data blocks, and data of the obtained direct 
directory message body, and creating multi- 
plexed data; and 

a transmission step for transmitting the created 
multiplexed data. 

15. A computer- read able recording medium that 
records transmission and reception data for trans- 
mitting and receiving a file system having a direc- 
tory structure, 

the transmission and reception data being 
characterized by multiplexing of 

(1 ) a plurality of indirect directory message 
blocks, each of the indirect directory mes- 
sage blocks including an identifier of the 
indirect directory message block and an 
indirect directory message body that is 
used for specifying an identifier of a data 
block corresponding to a data file belong- 
ing to a first directory according to a name 
of the data file and is used for specifying an 
Identifier of an indirect directory message 
block corresponding to a second directory 
belonging to the first directory according to 
a name of the second directory for each 
directory; 

(2) a plurality of data blocks, each of the 
data blocks including a data file and an 
identifier of the data block; and 

(3) data of at least one direct directory 
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message body that is information used for 
directly specifying an identifier of a data 
blocl< corresponding to a reference name 
starting from a predetermined directory 
name according to the reference name 5 

into the transmission and reception data. 

16- The computer-readable recording medium accord- 
ing to Claim 15, wherein direct directory message 10 
body data is information that has been multiplexed 
into information used for specifying the first data 
block and directly specifies an identifier of a second 
data block according to a reference name of the 
second data block that is expected to be succes- is 
sively selected after a selection of the first data 
block. 

Amended claims under Art 19.1 PCT 

20 

1 . A data reception apparatus that receives a file 
system having a directory structure and obtains a 
data file corresponding to a reference name start- 
ing from a predetermined directory name, wherein 
a data block includes a data file and an identifier of 2S 
the data block, 

the data reception apparatus, comprising: 
storage means for storing a direct directory 
message body that is used for directly specify- 30 
ing an identifier of a data block corresponding 
to a reference name according to the reference 
name; 

reference name obtaining means for obtaining 
a reference name of a data file to be obtained: as 
reception means for receiving multiplexed data 
into which a plurality of indirect directory mes- 
sage blocks, a pluraPity of data blocks, and data 
of at least one direct directory message body 
have been multiplexed, 40 
each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 
fier of a data block corresponding to a data file 45 
belonging to a first directory according to a 
name of the data file acid is used for specifying 
an identifier of an indirect directory message 
block corresponding to a second directory 
belonging to the first directory according to a so 
name of the second directory for each direc- 
tory; 

separation means for extracting indirect direc- 
tory message blocks, data blocks, and data of 
direct directory message body from the ss 
received multiplexed data and outputting the 
extracted indirect directory message blocks, 
data blocks, and direct directory message body 



data; 

direct reference means for outputting, when the 
direct directory message body stored by the 
storage means Includes the reference name 
that the reference name obtaining means has 
obtained, a data block identifier that is directly 
specified according to the reference name 
according to the direct directory message 
body; 

key information creation means for separating, 
when the direct directory message body stored 
by the storage means does not include the ref- 
erence name that the reference name obtain- 
ing means has obtained, a directory name and 
a file name in the reference name to create key 
infonnation, and outputting the created key 
information; 

indirect reference means for outputting, when 
key Information output by the key information 
creation means is a predetermined directory 
name, an identifier of an Indirect directory mes- 
sage block of the predetermined directory 
name; 

indirect directory message block selection 
means for selecting an indirect directory mes- 
sage block corresponding to the key informa- 
tion from the indirect directory message blocks 
that the separation means has output accord- 
ing to the indirect directory message block 
identifier that the indirect reference means has 
output; 

indirect directory message body extraction 
means for extracting an indirect directory mes- 
sage body from the selected indirect directory 
message block, wherein 
when the key information that has been output 
by the key infonnation creation means is not a 
predetermined directory name, the indirect ref- 
erence means repeatedly retrieves an identifier 
corresponding to the key information from the 
indirect directory message body that the indi- 
rect directory message body extraction means 
has extracted and outputs the retrieved identi- 
fier until a data block identifier is retrieved; 
data block selection means for selecting a data 
block corresponding to the key information 
from the data blocks that the separation means 
has output according to an identifier that one of 
the direct reference means and the Indirect ref- 
erence means has output and extracting a data 
file from the selected data block; 
direct directory message body selection means 
for selecting data of a direct directory message 
body corresponding to the data block from the 
data of direct directory message body that the 
separation means has output; and 
updating means for storing the selected direct 
directory message body data in the storage 
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means. 

2. The data reception apparatus according to Claim 

1 , wherein 

5 

the reception means receives multiplexed data 
into which information in a process before 
selection of the data block and direct directory 
message body data corresponding to the data 
block have been multiplexed, and io 
the direct directory message body selection 
means selects the direct directory message 
body data corresponding to the data block in 
the process before selection of the data block. 

15 

3. The data reception apparatus according to claim 

2, wherein direct directory message body data cor- 
responding to a first data block is information that 
has been multiplexed into Information in a process 

of selecting the first data block and directly speci- 20 
fles an identifier of a second data block according to 
a reference name of the second data block that is 
expected to be successively selected after a selec- 
tion of the first data block. 

25 

4. The data reception apparatus according to Claim 

3, wherein 

directory message body that has been output at the 
separation step; and 

30 

an updating step for storing the selected direct 
directory message body data at the storage 
step. 

12. A data transmission method for transmitting a 35 
file system having a directory structure, comprising: 



a predetemnined directory name; 

a multiplexing step for multiplexing the obtained 
indirect directory message blocks, the obtained 
data blocks, and data of the obtained direct 
directory message body, and creating multi- 
plexed data: and 

a transmission step for transmitting the created 
multiplexed data. 

13. A computer-readable recording medium that 
records a data reception program for receiving a file 
system having a directory structure and for obtain- 
ing a data file corresponding to a reference name 
starting from a predetermined directory name in a 
data reception apparatus that includes storage 
means for storing a direct directory message body 
directly specifying an identifier of a data block cor- 
responding to the reference name according to the 
reference name, a data block includes a data file 
and an identifier of the data block, 

the data reception program has a computer 
execute steps, comprising: 
a reference name obtaining step for obtaining a 
reference name of a data file to be obtained; 
a reception step for receiving multiplexed data 
into which a plurality of indirect directory mes- 
sage blocks, a plurality of data blocks, and data 
of at least one direct directory message body 
have been multiplexed, 
each of the indirect directory message blocks 



an obtaining step for obtaining a plurality of 
indirect directory message blocks, a plurality of 
data blocks, and at least one direct directory 40 
message body, 

each of the indirect directory message blocks 
including an identifier of the indirect directory 
message block and an indirect directory mes- 
sage body that is used for specifying an identi- 45 
fier of a data block corresponding to a data file 
belonging to a first directory according to a 
name of the data file and is used for specifying 
an identifier of an Indirect directory message 
block corresponding to a second directory so 
belonging to the first directory according to a 
name of the second directory for each direc- 
tory, 

a data block includes an identifier of the data 
bk>ck and a data file, 55 
a direct directory message body is used to 
directly specify an identifier of a data block cor- 
responding to a reference name starting from, 
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FILE 'roof 



<BIOP::MessageHeader) 




objeciKey='KO': 
obiectKiDd='srg'; 
objectInfo= <nil> 
ServiceConteztList: 


biDdiDgNaflie== i 

'display'. 'DSMrrFile' 

1 : 

biiidinKTypc=l; 
IOP::IOR=l 

BIOP::Ob}ectLocatioQi 
carousel ld=0; 
]iioduleId=l; 
DSM::VcrsiOD=( 
0x01. 0x00 

1; 

^ obicctKey='Kl'; 

1: 

objectInfo= <nil> 




bindiDgName= I 

'bitmap- pug*. 'DSM-File' 

1 : 

bindingType=l; 
10P::I0R=I 

BI0P::0bjectLocaliODl 
carouselld=0: 
BoduleId=l; 
DSM::Version=l 
0x01. 0x00 

); 

J objectKey='K2'; 

).: 

objcctInfo= <nil) : 


bindi])gNaoe= 1 

'media'. 'DSM::Di rectory' 

1: 

bindingType=2; 
IOP::IOR=l 

BIOF::ObjectLocatioo( 
carouse lld=0: 
DoduleId=2; 
DSM::Version=l 
0x01. 0x00 

obiectKey^'KO'; 

1 

1: 

objectIiifo= (nil) ; 


1 - . 
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FILE media' FILE 'display' 



<BIOP::MessagcHeader> 


(BIOP: :MessageHeader) 


objcctKey='KO': 
objectKind='dir', 
objectlnfo= (nil) 
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ServiceContexlList; 


biDdiDgKaRe= 1 

'audio, aif. 'DSM::St ream* 
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objectKey'='Kl': 

1 
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1: Scene ('--/dispIay'O) 
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1 
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FILE 'bitmap' 


FILE 'audio' 


<BIOP::MessageHeader) 


(BIOP::MessageHeader> 


objectKey='K2'; 
objectKind='fll': 
object Info= (nil) 
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objectKey^'Kl': 
objeclKind='str'; 
objectInfo= (nil) 
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(BITMAP DATA) 


(AUDIO DATA) 
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FIG. 6 
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module BIOP ( 

struct Modulelnfol 

unsigned long moduleTimeOut; 

unsigned long blockTimeOut: 

unsigned long minBlockTime; 

seauence (DSM: :Tap. 255> Taps; 

seauence (octet. 255) userlnfo; 

1: 

1: 
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FIG. 1 1 
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FIG. 13 
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FIG. 14 
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FIG. 20 



module BlOPi 

struct DIcEntryl 

NameCompOQeD t f u 1 1 Name ; 

seQuence <octet, 255> objectKey: 

1: 

typedefseauence <DicEntry. 255> directDictionary; 

I; 
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ServiceGateway OBJECT FIG. 21 



<BIOP::MessageHeader> 




objectKey='KO*: 
obiectKind=*srg': 
objectlnfo— (oil) 
ServiceContextList: 


bindin^ase— ( 

•display'. 'DSMi.File' 

1 : 

bindinglype^^l: 
IOP::IOR=I 

BIOP::ObjectLocationl 
carousel ld==0.- 
BoduleId=l: 
DS«::Versioii=l 
0x01. 0x00 

1: 

objeciKcy='Kl': 

1 

1: 

objectlnfo— BIOP: :directDictioaary 1 
BIOP::0icEiitry(0] I 

fullNaae='WdispUy': 
objectKey='Kr 

BiOP::DicBiitry[lI 1 

fullNane=''«-/bUmap. png': 
objectKey=*K2' 

»: 

I: 


V 


biadiDgNaiie= 1 

'■edia'. 'DSN: :Di rectory' 

1: 

biadiugType=2; 
IOP::IOR=( 

BIOP: :ObjectLocation 1 
carousel ld=0: 
iioduIeId=2: 
D5M::Version= 1 
0x01.0x00 

1: 

objcctKey= ito . 

1 

1: * 

object lDfo= (nil) : 

1: 


bindiii8NaDe= ( 

'bitfflap.pag'. 'DSM::?ile' 

1: 

bindiDgType»l; 
IOP::IOR-l 

BIOP.-'.ObjectLocatioQl 
carouselld=0: 
BoduleId=:l * 
DSM*'Version= 1 
0x01. OzOO 

1: 

^ obiectKey-'K2'; 

1: 

objectInfo=: (nil) : 
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FIG. 22 
DIRECTORY OBJECT 'media' 



<BIOP: :MessageHeader) 

objectKey='KO': 
objectKind='dir' ; 
objectInfo= <nil> 
ServiceContextList: 



bindingName^ ( 

'audio, aif. 'DSM: :Stream' 

I : 

bindingType=l : 
IOP::IOR= I 

BIOP::ObjectLocation( 
carousel ld=0; 
moduleId=2: 
DSM: :Version= ( 
0x0 1. 0x00 

1 : 

objectKey='Kr; 

I 

I: 

objectInfo=BIOP: idirectDictionary ( 
BIOP::DicEntry[0] I 

f ul lName=''^/media' ; 
objectKey='KO' 

I: 

BIOP::DicEntry[l] ( 

fullName^' '^/media/audio, aif; 
objectKey='Kl' 

1: 

I: 



42 



BNSCMDCID: <EP 1046564A1_I_> 



EP 1 045 564 A1 



FIG. 23 



C START ^ 



± ^STE P31 

READ INDIRECT DIRECTORY MESSAGE 
BLOCK. DATA BLOCK. AND DIRECT 
DIRECTORY MESSAGE BODY 



I 



'STEP32 



INSERT DIRECT DIRECTORY MESSAGE 
BODY DATA INTO INDIRECT 
DIRECTORY MESSAGE BLOCK 



'STEP33 



DIVIDE INDIRECT DIRECTORY MESSAGE 
BLOCKS INTO MODULES. AND DIVIDE 
EACH MODULE INTO DDES 



■STEP34 



CYCLICALLY TRANSMIT DDBS I 

—ipSii 

( END ^ 
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FIG. 25 
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FIG. 29 



nodule BlOP ( 

typedef sequence (octet) FileMessageBody: 

1 : 
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FIG. 33 
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FIG. 34 
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